The relations between the concentration ofdeoxycholic acid (DCA), the cholesterol saturation index, and the nucleation time in gall bladder bile were measured to determine the role of DCA in bile in the pathogenesis of cholesterol gall stone disease. Bile was obtained from patients with cholesterol gall stones (n=30), subjects without gall stones (n=35), and patients with pigment gall stones (n=9 Based on this evidence, we hypothesised a close correlation between the concentration of DCA and the nucleation time in gall bladder bile. In this study, we determined the relation between the proportion of DCA and the nucleation time using human gall bladder bile samples. As a reduced biliary CSI was reported in bile samples with lowered DCA,8 10A5 we also examined the effect of decreasing the proportion of DCA by antibiotic treatment on the CSI and nucleation time.
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Abstract
The relations between the concentration ofdeoxycholic acid (DCA), the cholesterol saturation index, and the nucleation time in gall bladder bile were measured to determine the role of DCA in bile in the pathogenesis of cholesterol gall stone disease. Bile was obtained from patients with cholesterol gall stones (n=30), subjects without gall stones (n=35), and patients with pigment gall stones (n=9). Three of 30 cholesterol gall stone patients and 10 of 35 gall stone free subjects were treated with antibiotics by mouth to decrease the concentration of bile DCA and determine the effect of DCA on biliary lithogenecity. Both the percentage and concentration of DCA in bile were similar in patients with and without cholesterol gall stones despite significant differences in their cholesterol saturation indices and nucleation times. Neither the percentage nor the concentration of DCA in bile correlated with either the cholesterol saturation index or the nucleation time. Analysis of subgroups with matching cholesterol saturation indices showed no correlation between the proportion of DCA in the bile and the cholesterol nucleation time. The proportion of DCA in bile was decreased by antibiotic treatment, but this had no effect on the cholesterol saturation index or nucleation time. These results suggest that DCA in bile is not responsible for biliary cholesterol saturation or cholesterol nucleation time.
(Gut 1995; 36: 121-125) Keywords (Tables I and II) . The proportion of cholesterol in the bile was significantly higher in the UCGS than in the UGSF group (Table I) . The CSI was also significantly higher in the UCGS than the UGSF group (1-25 (0.29) v 0-96 (0.26); p<001, Table I ). There was no significant difference in CSI between the PGS and UGSF groups (0.87 (0d18) v 0.96 (0.26), Table I ). The nucleation time of the UCGS group was much shorter than those of the UGSF and PGS groups (2.9 (2-6), 12 .0 (7.5), and 15.4 (6.2) days; p<0-01, Other abbreviations as in Table I. respectively, Table I ). Despite the significant differences seen in CSI and nucleation time between patients with and without cholesterol gall stones, there was no significant difference in the percentage of DCA in the total bile acid or in the absolute concentration of DCA in gall bladder bile among the UCGS, UGSF, and PGS groups (17 (12), 16 (9), and 12 (10) In the 10 GSF patients treated with antibiotics, the proportion of DCA was significantly decreased compared with the untreated GSF group (10 (7)% v 16 (9)%; p<005, Table II ). The molar per cent of cholesterol, and the CSI and nucleation time in the bile were not changed, however, by antibiotic treatment. The total biliary lipid concentration was significantly lower in the antibiotic treated GSF group than in the untreated GSF group (10.9 (3.1) v 14.3 (4.6) g/dl; p<005, Table I ). In the antibiotic treated CGS group, the proportion of DCA in bile was decreased and the CSI and nucleation time were not changed compared with the untreated CGS group, suggesting a similar response as that of the gall stone free subjects, although the sample number was insufficient for statistical comparison between the groups (Tables I and  II) . Values are means (SD) of the percentage of bile acid (%). Rapid nucleation was defined as NTs5 days based on data that the NT in most UCGS patients was within five days (Table I) . Abbreviations as in Tables I and II. time in bile samples with similar CSIs (Table  III) cancer with few symptoms and normal food intake, while most control patients in previous studies2-4 had peptic ulcer or hiatal hernia with abdominal complaints. In contrast, studies using duodenal bile samples obtained from healthy volunteers and gall stone patients showed no significant difference in the proportion of DCA between the groups.34 35 37 38 Finally, this is a report of the relation of DCA and the pathogenesis of cholesterol gall stone in Japanese subjects. Racial differences seem to be unimportant, however, because both the CSI and nucleation time of gall bladder bile, which are considered to accurately reflect the tendency to cholesterol crystallisation, were similar in our subjects to those reported for Europeans. 16 To find out if DCA had an effect on nucleation time independent of the CSI, bile samples were divided into four subgroups according to their cholesterol saturation indices. This was based on previous findings that DCA accelerates hepatic secretion of arachidonic acid into bile.19 Arachidonic acid is a precursor of prostaglandins, which in turn mediate mucous glycoprotein secretion from the gall bladder epithelium20 39 and DCA directly stimulates mucous glycoprotein secretion from gall bladder epithelium.21 Mucous glycoprotein is a recognised pronucleating factor.18 Bile samples belonging to the subgroups with CSI>075 showed a wide range of nucleation times, suggesting the presence of pronucleating or antinucleating factors in bile. DCA concentration showed no relation, however, to cholesterol crystallisation time in bile samples grouped by CSI (Table III) .
Several mechanisms have been reported to reduce DCA in bile. Antibiotic administration is one of these, and metronidazole and ampicillin both reduce the bacterial flora in the colon and interfere with the dehydroxylation of cholic acid, decreasing DCA in bile. Although the proportion of DCA was significantly decreased after treatment with metronidazole and kanamycin in gall stone free patients (Tables I and II) , neither a decrease of cholesterol saturation index nor a prolongation of nucleation time in gall bladder bile was seen, supporting previous reports.7 8 These results show that decreasing the concentration of DCA in bile by short term antibiotic treatment had no effect on cholesterol saturation or nucleation time in the bile.
In conclusion, the proportion or concentration of deoxycholic acid in bile did not correlate with either cholesterol saturation or nucleation time of gall bladder bile in patients with or without gall stones. A short course of antibiotic treatment decreased the proportion of DCA in the bile without affecting the cholesterol saturation index or nucleation time. These results suggest that DCA does not play an important part in cholesterol crystal nucleation or biliary cholesterol saturation.
